Aims: To assess temporal trends of adolescent alcohol use in Finland from 2000 to 2011, according to socio-economic status and depression. Methods: Classroom self-administered questionnaires concerning health, health behaviours and school experiences were administered biennially from
INTRODUCTION
Frequent alcohol use and drunkenness have decreased, and abstinence has increased among Finnish 14-to 16-year-olds since the beginning of the 2000s (Lintonen et al., 2013) . The same downward trend was observed in many other western countries in the 2000s (Grucza et al., 2009; Simons-Morton et al., 2009; Elgar et al., 2011; Clark et al., 2013; Keyes and Miech, 2013; Healey et al., 2014; Lampert et al., 2014) . In general, drinking and drunkenness are more common among boys than girls (Simons-Morton et al., 2009; Lampert et al., 2014) , but evidence shows that this gender difference has diminished in many countries over time (Simons-Morton et al., 2009) .
Socioeconomic status (SES) is conceptualized in a number of ways, combining educational level, occupational status, income and affluence (Hanson and Chen 2007 , Lemstra et al., 2008 , Sanchez et al.2013 . Controversial findings exist regarding the association between SES and adolescent alcohol use. Some authors (Bellis et al., 2007; Melotti et al., 2013; Sanchez et al., 2013) have suggested that binge and frequent drinking among adolescents are positively associated with disposable (family income). However, some studies (Lampert et al.2014 ) and reviews of several studies (Hanson and Chen, 2007; Wiles et al.2007 ) conceptualizing SES through both family income and parental education, have found little evidence or no clear pattern of association between SES and alcohol consumption. In their review study, comprising studies using different combinations of affluence, income and education to define SES, Lemstra et al. (2008) suggested that the prevalence of alcohol risk behaviour was higher among adolescents with low SESs compared with those with higher SESs. Inconsistent findings have also been published regarding whether the declines in alcohol use and drunkenness are similar across all socioeconomic groups. Richter et al. (2013) and Livingston (2014) , both measuring SES by family affluence/ income, suggested that this decline is stable across all SES groups. Others have suggested that alcohol use has not decreased but has even increased among marginalized adolescent groups, measuring marginalization by a number of negative indicators including low educational level, unemployment, income and community deprivation (Hallgren et al., 2012; Healey et al., 2014) .
Adolescent alcohol use is associated with depression in clinical and population samples (Torikka et al., 2001; Marmorstein, 2010; Cerdá et al., 2013) . The prevalence of depression significantly increases during the transition from childhood to adolescence (Hankin, 2009) , with the highest rates observed at 15 to 18 years old (Hankin et al., 1998) . Adolescent depression is associated with a range of adverse outcomes including social and educational impairments as well as both physical and mental health problems later in life (Thapar et al., 2012; Maughan et al., 2013; Latvala et al., 2014) . Excessive, harmful alcohol use might be one such outcome. Adolescent depression is more common among low SES families than others (Tracy et al., 2008; Najman et al., 2010 , Torikka et al.2014 .
The School Health Promotion Study in Finland provides an excellent opportunity to study trends in health behaviours as well as emotional and behavioural disorders among 14-to 16-year-olds over time using large nationwide samples, using the same measurements and collection methods throughout the years. We previously demonstrated that depression increases over time among socioeconomically disadvantaged adolescents, although it does not increase in the general adolescent population (Torikka et al., 2014) . The first aim of the present study was to explore whether trends in adolescent alcohol use differed over time among different socio-economic groups. To the best of our knowledge, however, no adolescent alcohol-use time trend studies have accounted for the role of depression. Our second aim was to explore whether time trends in adolescent alcohol use were different among adolescents with and without depression.
METHODS

Participants
The School Health Promotion Study of the National Institute for Health and Welfare is a school-based survey designed to examine the health, health behaviours and school experiences of Finnish adolescents. The survey was conducted biennially among eighth and ninth graders in Finland, and the pooled 2-year data (2000-2001, 2002-2003, 2004-2005, 2006-2007, 2008-2009 and 2010-2011) represent the whole country. Participants completed the questionnaire anonymously during a school lesson under the supervision of a teacher who did not interfere with their responses. Participants were informed about the nature of the study as well as the voluntary nature of participation in both oral and written form; returning the survey was considered as consenting to participate. The questionnaire took 30 to 45 minutes to complete and was then placed in an envelope, sealed and returned directly to the research centre. The School Health Promotion Study has been duly accepted by the ethics committee of Pirkanmaa Hospital District and the National Institute for Health and Welfare.
The survey was sent to every municipality in Finland, which decided if the schools in their area would participate. The number of schools that participated in the survey biennially ranged from 578 to 831. Our data encompasses the 535 schools that participated in all six surveys. Together, 618, 084 (94, 320 biennially) pupils were present on the survey days and returned the questionnaire at these schools. The timing of the study and the sample and data collection methods were held constant in each survey. The exact number of participants in each biennial collection is shown in Table 1 .
MEASURES
Alcohol use was measured with two categorical variables concerning adolescent alcohol-use frequency and drunkenness. Alcohol-use frequency was defined as 'How often do you use alcohol (e.g. drink half a bottle of beer or more?)'The five response alternatives were 'once a week or more frequently', 'a couple of times a month', 'about once a month', 'less frequently' and 'I don't use alcohol'. In the analyses, alcohol-use frequency was dichotomized into 'once a week or more frequently'and 'less often or not at all'. We previously reported that frequent (weekly or more often) alcohol use is associated with depression during middle adolescence (Torikka et al., 2001) .
The question concerning drunkenness was phrased as 'How often do you drink so much alcohol that you are really drunk?'The four responses were 'once a week or more frequently', 'about one or two times a month', 'less frequently' and 'never'. In the analyses, frequency of drunkenness was dichotomized as 'once a week or more' (i.e. frequent drunkenness) and 'less often'.
The socioeconomic variables recorded were parental education level and unemployment in the family over the past 12 months. Parental education level was categorized as low (basic only), medium (vocational school) or high (college level/academic) based on the parent with the higher level of education. Unemployment in the family was dichotomized as 'none'and 'one or both parents'over the past 12 months.
Depression was measured using R-BDI, a 12-item version of a modification of the 13-item Beck Depression Inventory (BDI) (Beck et al., 1974) validated in Finnish (Raitasalo, 2007) . The R-BDI introduces a question and one positive choice answer was added for each item. Thus, the scale constructs a dimensional continuum in which positive mood and depressive symptoms are the two end points (Raitasalo, 2007) .The reliability and validity of the BDI (Beck et al.1988 ) and the Finnish R-BDI (Raitasalo, 2007) are well established in both adult and adolescent samples. The R-BDI contains 13 statements that describe an increasing intensity of depressive emotions and cognitions each scored from 0-3. Scores of 0-4, 5-7, 8-15 and 16 or more are classified as no depression, mild depression, moderate depression and severe -2001 2002-2003 2004-2005 2006-2007 2008-2009 2010-2011 2000-2001 2002-2003 2004-2005 2006-2007 2008-2009 2010-2011 Cochran-Armitage trend test P-values according to frequency of alcohol use, drunkenness, depression and unemployment were P < 0.001 for both boys and girls except according to depression P = 0.010 for boys. Linear-by-linear association (Mantel-Haenzel chi-square test) according to parental education P < 0.001 for both boys and girls. depression, respectively (Beck et al., 1974) . We used a 12-item version that omitted the item regarding suicidal ideation because the Ministry of Education disallowed the inclusion of this item in a school survey in 1998, fearing that asking about suicidality might provoke it. Earlier, we demonstrated that the 12-item version is best used with the same cut-off points as the original 13-item BDI (Kaltiala-Heino et al., 1999) . The analyses dichotomized the R-BDI scores as depressed (>16 points) and not depressed (<15 points).
DATA ANALYSES
The distributions of the alcohol-use frequency, drunkenness frequency, depression and socioeconomic variables among boys and girls from 2000 to 2011 were studied using cross-tabulation. Cochran-Armitage trend test was used to assess for the presence of an association between frequencies of dichotomized alcohol use, drunkenness, depression and unemployment with time from year 2000 to year 2011. Linear-by-linear association (by MantelHaenzel chi-square test) were measured to show time trends for 3-class parental education. Time was categorized into 4-year intervals (2000-2003, 2004-2007 and 2008-2011) , and those intervals were analyzed separately to model the frequencies of drinking or drunkenness via logistic regression, with results shown as odds ratios (OR) with 95% confidence intervals (CI). Models were performed separately for depressed and non-depressed boys and girls to explain frequencies of drinking or drunkenness by the combined variable of parental employment and parental education. Combined parental employment (unemployed, employed) and parental education (high, medium or low education) formed new variables consisting of six categories (high education and employed, high education and unemployed, medium education and employed, medium education and unemployed, low education and employed and low education and unemployed). The employed high education category was used as a reference for the other categories. 
Attrition
Approximately 10-15% of pupils are absent from school any given day because of illness or other reasons. No information is available about them. Participants with incomplete responses regarding alcohol-use frequency (0.8%), drunkenness (0.8%), the depression rating scale (0.6%) or parental employment/education (6.6%) were excluded from the analyses. (Table 1) . Frequent drinking and frequent drunkenness were most common from 2000 to 2001; frequent drinking decreased among both boys and girls at each survey thereafter. The rates of frequent drinking and frequent drunkenness were higher among boys than girls for all years. The difference between boys and girls, however, diminished over time; frequent alcohol use was 6.3% in 2000-2001 and 1.8% in 2010-2011 . The difference in frequent drunkenness similarly diminished from 3.2% to 1.4% (Fig. 1) .
RESULTS
Adolescents who had more highly educated, employed parents reported less frequent drinking than all other SES groups regardless of gender. Furthermore, frequent drinking was more common among adolescents with depression than those without depression regardless of SES (Table 2) ; the same result held true for frequent drunkenness (Table 3) . Frequent drinking and frequent drunkenness decreased over time for all SES groups except among adolescents from families with the least parental education and parental unemployment. The alcohol-use variables remained constant across the study period within this SES, and even increased when the adolescent also reported depression. (Tables 2 and 3) . Table 4 shows that the differences between the group with the most favourable outcomes (high parental education, no parental unemployment and no depression) and the group with the least favourable outcomes (low parental education, parental unemployment and depression) clearly increased over time. In 2000-2003, the OR for frequent drinking among boys in the latter group was OR = 21.6 (95% CI, 15.17-29.7), and the OR for frequent drunkenness was OR = 50.9 (95% CI, 38.0-68.2). In 2008-2011, these figures were OR = 55.7 (95% CI, 41.9-74.0) and OR = 133.5 (95% CI, 102.1-174.7), respectively. Among girls, the OR for frequent drinking in the latter group was OR = 7.35 (95% CI, 5.57-9.69), and it was OR = 13.2 (95% CI, 9.53-18.4) for frequent drunkenness in 2000 -2003 , these figures were OR = 18.4 (95% CI, 4.8-22.9) and OR = 48.9 (95% CI, 38.8-61.6), respectively.
DISCUSSION
Our large dataset enabled the examination of drinking trends across different socioeconomic groups based on depression among both boys and girls. The major finding of the present study is that contrary to the decreasing trends in the full sample, frequent drinking and drunkenness did not decrease over time among socioeconomically deprived, depressed adolescents. Rather, frequent drinking and drunkenness actually increased among this disadvantaged group over time. Adolescents with low SESs and depression displayed more unfavourable alcohol-use patterns at the start of the study, and the difference between these adolescents and the more advantaged youths increased over the study period.
The decreasing overall trend in alcohol use is consistent with the findings of previous studies conducted in the USA, the UK, New Zealand and Finland by Grucza et al. (2009 ), Healey et al. (2014 , Clark et al. (2013) and Lintonen et al. (2013) , respectively.
The rates of frequent drinking and drunkenness were higher among adolescents whose parents were unemployed than among those whose parents were employed. Furthermore, the rates of frequent drinking and drunkenness were higher among adolescents whose parents had a low education level compared with those whose parents were better educated. Our results corroborate earlier findings (Melotti et al., 2013) showing that adolescents' parental educational levels are inversely related to their drinking status; however, Bellis et al. (2007) and Sanchez et al. (2013) measured SES in terms of disposable family income and found different results. High family SES might exert divergent influences on adolescent alcoholuse patterns. On the one hand, the higher disposable income related to being of a higher SES might enable adolescents to drink more (Bellis et al., 2007; Sanchez et al., 2013) . On the other hand, parents with more education might encourage healthier behaviours in their children, including reduced alcohol use (Melotti et al., 2013) . Furthermore, parents with more education and stable employment might also have more resources to supervise their adolescents than those who are less privileged. A socioeconomically disadvantaged background is likely to expose adolescents to numerous adversities (e.g. parental substance use and psychological distress Melotti et al., 2013 , which might predispose them to substance use). Unfortunately our data did not allow us to explore covariation of parental and adolescent alcohol use.
Low levels of parental education, parental unemployment and particularly adolescentdepression dramatically increased youths' frequencies of alcohol use and drunkenness. Adolescent depression is more common among socioeconomically disadvantaged groups (Tracy et al., 2008; Najman et al., 2010) , and depression itself is associated with increased drinking and drunkenness. Moreover, our results showed that frequent drinking and drunkenness did not decrease among the most socioeconomically deprived adolescents with depression throughout the 2000s, even when decreases were observed across the more privileged socioeconomic groups. The difference in alcohol use between the adolescents from the most privileged families (highly educated, employed parents) and those from the least privileged (low parental education, parental unemployment) increased over time with regard to both alcohol variables across both genders, reflecting the increased SES-related gap.
The rates of frequent drinking and drunkenness among boys were higher than those among girls regardless of SES; however, these differences diminished between the genders over the 12-year Timely information on alcohol and drug use among adolescents is important to health policy (Elgar et al., 2011) . A variety of factors might affect changes in the prevalence of adolescent alcohol use, including income, marketing, prevention strategies, changes in adult prevalence, shifts in adolescent culture, and so on (Simons-Morton et al., 2009). The reductions in adolescent alcohol use and drunkenness might be partially because of changes in alcohol policies, restrictions in alcohol availability and strengthened efforts especially targeting adolescents (Grucza et al., 2009; Simons-Morton et al., 2009; Clark et al., 2013) . The major findings of our study (the differences in alcoholuse trends by SES and depression) might be because of the ineffectiveness of policies and preventive programmes targeting disadvantaged adolescents who suffer from depression. These youths might be less influenced by policies and programmes because of social isolation, exclusion, other individual traits or because their parents might have fewer resources to support healthy attitudes and behaviours. Although school healthcare provides regular health examinations, depression can remain undetected among adolescents. However, the question of why these differences increase over time remains unanswered. Poverty, exclusion from the labour market, and low levels of education are often highest among the same populations (Ministry of Social Affairs and Health, Finland, 2013) . Although relative shows that the decreasing trend for frequent alcohol use and frequent drunkenness are significant at level P < 0.001 for both boys and girls; there is no trend in depression among boys (P = 0.177) but severe depression has increased among girls (P < 0.001).
poverty is low and child poverty is rare in Finland compared with other EU countries, income inequality increased in Finland over a period of >10 years from the latter half of 1990's, and earnings among the bottom 10% of the population have increased at a lower rate than other households on average (Ministry of Social Affairs and Health, Finland). Low educational level opens mainly access to low salary jobs only, and untrained workers are in a position most vulnerable to unemployment. Particularly long-term unemployment lowers the income considerably, even if the social security system in Finland includes compensations for lost salary. Even though child poverty has been low in Finland, it has increased in the 2000's, although the increase was steeper in the end of the 1990's (Sauli et al. 2011) . Unemployed and low paid one-parent families are typical for child poverty. Further, according to Metteri (2012) , the individualism emphasized by neo-liberal doctrines appears to have been adopted in Finland's welfare policy, and disadvantaged individuals who depend on basic security are victims of this welfare policy change. Relative poverty seems to be deepening, and attitudes towards the socioeconomically disadvantaged are becoming more unforgiving (Metteri, 2012) . These changes might result in increasing levels of distress related to a disadvantaged SES, which in turn might explain why depression is increasing among adolescents from the lowest socioeconomic groups (Torikka et al., 2014) . Increasing alcohol use might reflect their effort to cope with or self-medicate against distress; the distress related to an adolescent's disadvantaged SES might increase, and motivation to cease unhealthy behaviours such as alcohol use might decrease when attitudinal climate changes become stricter, even perhaps alienating the individual from society. The most difficult challenge of health policy is to reduce equity gaps. Our results suggest that the health policy goals to reduce these inequalities have not been reached. Depression is increasing among socioeconomically disadvantaged adolescents (Torikka et al., 2014) , and these adolescents (particularly those who display depression) drink alcohol and become drunk more often than their more advantaged peers. More effective treatment of depression seems warranted in order to reduce adolescent alcohol use. This should include improving recognition of depression by systematic use of screening questionnaires and screening interviews, motivational interviewing in order to enhance treatment compliance and large scale dissemination of evidence based therapies for depression, such as cognitive therapy, cognitive behavioural therapy and interpersonal therapy.
METHODOLOGICAL CONSIDERATIONS
This study used a nationwide, population-based dataset with high participation, resulting in a large and representative sample of 14-to 16-year-old Finns, which allowed for the study of temporal trends. The 535 schools that participated in every survey were located across the country and thus represented both urban and rural populations in Finland. Finland is a very homogenous country, and by 2011, little polarization of school districts resulting on socially different schools could be seen. The study was carried out in the eighth and ninth grades of comprehensive schools. Attending the 9-year comprehensive school education is obligatory until age 16 in Finland, and in practice, all children and adolescents (>99%) do complete this obligation. The data were uniquely large, with 618,048 participants, and each biennial cohort (n = 94,635-108,320) covered >75% of the whole age cohort in the country. The measurements of alcohol use and depression, study timing, and sampling were similar for each study year, and the surveys were conducted using the same method within the same schools throughout the study. Thus, the surveys are as comparable as possible.
The results are presented in Tables 2-4 , grouping together two biennial measurements (2000-2001 and 2002-2003; 2004-2005 and 2006-2007; 2008-2009 and 2010-2011) in order to make the presentation easier to follow. We carried out the analyses using the original biennial groups, but condensing the information did not change the findings. Therefore, we chose to display the more easily readable presentation. This study has the limitations in reliability and accuracy inherent to self-reported data on alcohol use; self-reports might contain exaggerations or underreporting based on what the adolescents perceive as socially desirable. People tend to underreport their drinking behaviour, and they might not correctly recall the amounts consumed (Ekholm et al., 2011) . Therefore, our findings might underestimate the actual alcohol use. However, even if use was under-or over-reported, it might not systematically bias the assessment of the observed associations or trends. Furthermore, research has shown that self-reports of substance abuse are the most valid measure (Lintonen et al., 2004) , and other studies using different methods have shown decreasing trends in alcohol use among Finnish adolescents (Lintonen et al., 2013) .
The BDI measures respondents' perception of their own depressive symptoms, but it does not yield diagnostic data on depressive disorders. Severe symptoms of depression in adolescents are likely to be relatively persistent (Charman, 1994) , and most of the morbidity associated with depression comes from the numerous people with depressive symptoms rather than the few cases with depressive disorder (Harrington and Clark, 1998) . Furthermore, symptoms of depression are usually better predictors of a depressive disorder than other risk factors. To avoid bias due to the normal mood changes during adolescence, we focused the analyses on the severe depression determined using the R-BDI. Moreover, using the same methods for all assessments is the most important aspect for studying trends.
Child and adolescent mental health services are, and were across our study period, free of charge in Finland, thus economical barriers in getting help for depression likely do not play a role for our results.
Approximately 10-15% of adolescents in comprehensive schools in Finland are absent from school on any given day . Those absent from school in the survey day were lost to data collection. Alcohol use and depression might be more common among the adolescents who were absent from school on the day of the survey. Therefore, the inclusion of these individuals might have resulted in somewhat higher outcome rates. However, even high levels of attrition may not necessarily affect the associations studied in health surveys (Van Loon et al., 2003) .
CONCLUSIONS
In contrast with the general decreasing trend in adolescent alcohol use, frequent alcohol use and frequent drunkenness are increasing among socioeconomically disadvantaged adolescents with depression. These results indicate severely increasing health disparities. Health policy goals seeking to reduce these inequalities have not been met.
Research on the measures seeking to diminish mental health inequalities is needed, and information on trends in mental health inequalities provides a foundation for this research. Diminishing health inequalities likely requires societal action. At the individual level, school health and wealth services and primary healthcare should develop skills and strategies to motivate and support different adolescent groups to reduce alcohol use. More support is needed to enhance healthy lifestyles among socioeconomically deprived adolescents compared with more privileged adolescents. Improving recognition and treatment of depression will likely have a positive effect in reducing adolescent alcohol use.
